Effects of external osmolality on polyamine metabolism in HeLa cells.
The polyamine content of Escherichia coli is inversely related to the osmolality of the growth medium. The experiments described here demonstrate that a similar phenomenon occurs in mammalian cells. When grown in media of low NaCl concentration, HeLa cells and human fibroblasts were found to contain high levels of putrescine, spermidine, and spermine. The putrescine content of HeLa cells was a function of the osmolality of the medium, as shown by growing cells in media containing mannitol or additional glucose. External osmolality per se had no effect on the contents of spermidine and spermine. For all media, the total cellular polyamine content could be correlated with the activity of ornithine decarboxylase, the first enzyme in polyamine biosynthesis. Different levels of enzyme activity appear to result solely from variations in the rate of enzyme degradation. A sudden increase in a NaCl concentration produced rapid loss of ornithine decarboxylase activity and a gradual loss of putrescine and spermidine. A sudden decrease in NaCl concentration led to rapid and substantial increases in ornithine decarboxylase activity and putrescine.